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I N T R O D U C T I O N 
India has been provided with most varied kind of 
flora by nature, which is not found in any other part of the 
world. The extreme variability that India presents in its 
Geographical conditions, is perhaps unrivalled in the world. 
Out of a total of about 11000 species found in India 
more than 2000 of them are reported to have medicinally 
important in the literature and about 1500 of them are used 
in Indian system of medicine i.e. (Ayurveda and Unani). The 
number of medicinal plants used in modern medicine is only 
about 100. They are attributed with a number of medicinal 
properties, uses and also remembered with different verna-
cular names in the respective systems of medicine. 
HISTORY OF MEDICINAL PLANTS: 
India has a long tradition of the use of drugs 
derived from plants and herbs in the Ayurveda and Unani Tibb 
systems of medicine. A perusal of ancient literature like 
"Charaka", "Susurta" and "Avicenna" shows that there is much 
information available in them based on a reasonably strong 
foundation of scientific methodology available at that time. 
The crude drugs which have been used in the past and 
the present are many in number and cannot be easily 
distinguished by morphological characters. In case of 
vegetable crude drugs the identification is generally 
followed by anatomical studies. Anatomical features have 
become all the more important in identification of crude 
drugs, as these drugs form mostly isolated parts of the 
plants such as bark, pieces of stem, root, leaf or fruit 
etc. and not the whole plant. Under such isolated condi-
tion of different plant parts, they could only be identified 
on the basis of their structure. 
Medicinal plants in vogue from time immemorial are 
being used in prevention and cure of diseases and for 
promotion of health. The medicinal value of drug plant is 
due to the presence of some chemical substances in the plant 
tissues that produce a definite physiological action on the 
human body. The most important of these substances are the 
alkaloids, compounds of carbon hydrogen, oxygen and 
nitrogen, glycosides, essential oils, fatty oil resins, 
mucilages, tannins and gums. Some of these materials are 
powerful poisons and therefore, the preparation and adminis-
trating of the drugs should be left entirely in the hands of 
skilled pharmacists and physicians. 
Panini (7th century B.C.) derived the word "Dravya" 
meaning drug from the noraid rest "DRU", meaning plant. The 
uses of several plant drugs are mentioned even in vedic age. 
The Rishis residing in hermitages in the forests seem to 
have shown interest in the study of the properties of the 
medicinal herbs for the sake of humanity and used them 
according to their needs. They had gathered information 
regarding poisonous and non-poisonous character of the 
plants from primitive forest dwellers in addition to the 
knowledge of herbal medicines they gradually acquired. 
The Aryans had rudimentary knowledge of medicines 
when they came to this country. "Oshadi Suktem" of Rigveda, 
the oldest repository of Indian wisdom, is perhaps the 
oldest scientific account of the classification of medicinal 
plants. A systematic and detailed account of medicinal 
plants is given in "Charaka Sarahita" (1000 BC). 
Ayurveda is much popular among Indians, as the 
medicines of these systems not only provide cure for 
diseases, but are also safe and free from side effects. 
This system is based mainly in the use of stem, roots, 
seeds, leaves, bark and flowers. It is said that Acharya 
Vo-gbhata (900 AD) one of the eminent Ayurvedic physicians 
lived somewhere in Kerala and taught eight disciples known 
as 'Ashta Vaidyans'. It is regarded that physicians of 
Kerala are the followers of Vagbhata. This ancient system 
which is based on nature was very popular in all parts of 
Kerala. But with the coming of British the modern i.e. 
Allopathy system enjoyed the Government patronage and the 
people gradually started preferring this s}5tem. Added to 
this, the introduction of abstract medicine in the form of 
basic chemicals and the demonstration method of pharmaceuti-
cals for bringing back quick relief in sufferings was 
instant admiration and popularity. This charm of allopathy 
was reinforced by rapid advance made in pharmaceutical 
sciences all over the European countries which brought out 
new discoveries of sulpha drugs, synthetics and antibiotics. 
This swept away all other systems of medicines and conse-
quently the practice of Indigenous system of medicine slowly 
receded into the country side. Ajmrveda and Unani Tibb 
system did not make serious attempts to utilize the modern 
tools of analytical chemistry, instrumental technique and 
standardization of potency of drug into its system. The 
lack of exposure of later day physicians to science of 
Botany and pharmacognosy made them dependent on herb 
collectors and dealers which consequently caused deterio-
rations in the efficacy of preparations. The slow progress 
in these disciplines made Ayurveda and Unani to lessen its 
popularity and patronage and consequently resulted in 
attracting low investment both in research and drug 
production. But recently its popularity has grown in the 
west and a time has come when western countries have shown 
special interest in purchasing Ayurvedic and Unani products. 
It is evident from the vedic work that the 'Aryans' 
were careful observers of man and manners as also of flora 
and fauna. They were able to identify trees whose roots, 
leaves, bark, flowers, fruits and seeds were useful in the 
preparation of medicines. In ancient time people, parti-
cularly the physicians had no problem in identifying 
medicinal plants as they had very close contact with nature 
and the people who resided in the forests. But gradually in 
the process of urbanization this contact with nature was cut 
off and consequently the knowledge about identification of 
plants also deteriorated to a great extent. 
Every medicinal plant is a chemical laboratory and 
goes on producing its specific chemical product without even 
the aid of a test tube. Since plants are numerous we have 
many such chemical compounds. Every such compound has some 
action on the human system depending on its chemical nature 
and the bio-transformation on the human body. 
A survey of plant literature has revealed that some 
details regarding pharmacognostical studies of the plant 
selected in the present study have been carried out by 
several workers in the past. However, none of them has 
attempted to probe the morphological and preliminary phyto-
chemical details of the species which have been presently 
selected for investigation. As my project is related only 
to the bark samples I will here deal only with bark samples, 
which I have selected for the present study. 
For the last two decades, the study of the bark of 
trees has been gaining attention not only regarding its 
utilization but also with special reference to its develop-
mental aspects. Besides the bark of temperate species, 
tropical trees were also investigated, because their 
structural features contribute to problem of identification. 
Through these studies, anatomical details of a number of 
taxa have been recorded. Although numerous individual 
observations exist on the dimensions of phloem elements, 
especially on their length. As the bark samples sold in the 
market are in crude form and also the same drug is sold 
under different names and different drugs are sold under the 
same names in different regions of India causing plenty of 
confusion and unwanted adulterations and also because of 
lack of detailed descriptions it is practically impossible 
to decide the identity of medicinal plants. Therefore, an 
urgent need of proper identification of drug samples is 
being felt necessary in order to strengthen, encourage and 
to make effective the indigenous system of medicine. All 
these require an intensive survey of literature, a detailed 
knowledge of morphological, anatomical, taxonomical and 
preliminary phytochemical studies of concerning samples so 
that some definite characteristics may be generalized for 
their perfect identification. 
PLAN OF STUDY 
PLAN OF STUDY 
The following aspects will be studied in selected 
medicinally important bark drugs of Indian medicinal plants: 
(A) For Morphological Study of Bark: 
(i) Macroscopic Study; 
(a) Origin from trunk, branches, whole bark or 
of inner part only. 
(b) Size and shape. 
(c) Outer surface - colour striations, furrows, 
colour before and after scrapping. 
(d) Inner surface - colour, cracks, furrows. 
(ii) Microscopic Study: 
The bark will be studied in transverse, tangen-
tial and longitudinal sections to find out the 
composition and spatial relationship of the 
different tissue components of bark such as 
fibres, sclereids, phloem parenchyma, ray cells 
and periderm. The bark used for drug is mostly 
in dry form, therefore the vital elements like 
sieve tube and companion cells cannot be used as 
mark of identification. So only sclereids and 
fibres and their amount and distribution pattern 
are of common use in morphological studies. 
(B) Histo-chemical Studies: 
(a) Histochemical tests of the drug will be con-
ducted with different reagents. 
(c) Preliminary Phytochemical Studies: 
(a) Determination of physical constants -
(i) Total Ash Value 
(ii) Acid insoluble 
(iii) Water soluble. 
(b) Preliminary phytochemical investigations. 
(c) Fluorescence characters under ultra violet 
light. 
REVIEW OF LITERATURE 
REVIEW OF LITERATURE 
From a common man's point of view, bark means the 
outer hard crust of a tree trunk, but in technical sense, 
it means much more. To an anatomist, bark includes all 
layers of tissues lying outside the vascular cambium. At 
its primary stage, the bark comprises primary phloem, 
pericycle, cortex and epidermis. Later, after the est-
ablishment of secondary body, the bark essentially 
represents secondary phloem and periderm products. 
According to Esau (1965), the term bark is applic-
able to the tissues lying between the epidermis and vascular 
cambium in dicotyldons and Gymnosperms, where periderm 
formation is of general occurrence. The bark includes three 
structural zones, viz. the conducting and non-conducting 
phloem, periderm and Rhytidome. 
STRUCTURE OF PHLOEM: 
Phloem develops as a peripheral vascular tissue and 
forms a part of the bark. The phloem can be divided into 
two major types: 
1. Primary phloem 
2. Secondary phloem 
(1) PRIMARY PHLOEM: 
The initiation of the primary phloem starts in the 
embryonic stage of the plant and completes its differentia-
tion after the formation of the primary body. It is derived 
out of the procambium, the provascular tissue. It consists 
of the first formed proto-phloem elements and the later 
formed metaphloem elements. They are different in their 
structure, development and position. 
(a) Protophloem: 
The position of the phloem that differentiates first 
has been named "protophloem" (Russow, 1872). Protophloem 
generally lacks well defined sieve plate and sieve areas 
and they are not associated with companion cells. (Esau, 
1965, Fahn 1967). However, the occurrence of well developed 
sieve areas on the lateral walls of the protophloem 
elements was reported ou Ghouse £t a]^. (1972) and Ghouse 
(1973) in Pine leaves. 
(b) Metaphloem: 
The part of phloem which develops after the 
formation of protophloem a«d matures after the growth in 
length of the surrounding tissue is completed, is named as 
"Metaphloem". (Van Tiegham, 1887). In woody and herbaceous 
species, having caiibial growth, the metaphloem sieve 
elements become inactive after the secondary conducting 
elements differenciate. In such plants the metaphloem 
elements may be partly crushed and or completely obliterated 
(Esau, 1965). 
(2) SECONDARY PHLOEM: 
The various cell types of secondary phloen develop 
from vascular cambium. It is generally composed of sieve 
elements (either sieve cells or sieve tube members, the 
latter usually with companion cells) phloem parenchyma, 
phloem fibres and rays. Occasionally sclereids also 
constitute a part of this system (Esau 1965, Ghouse et^  al. 
1977 Khan et aj,. 1976, Khan 1977). Secondary phloem 
possesses well developed sieve areas and sieve plates, and 
are arranged in radical files by which it is distinguished 
from the primary part of the phloem (Esau 1964). 
The phloem in dicotyledons shows a wider diversity 
of patterns of cell arrangement and more variations in the 
component cells than the phloem in conifers. 
Secondary phloem usually consists of two main 
systems the axial or vertical derived from fusifor- carabial 
initials and the rav or transverse system derived from ray 
initials. The elements of axial systems are sieve tube 
members usually with companion cells, axial parenchyma 
cells, fibres, and those of the ray systems may contain 
sclereids, secretary elements of schizogenous and lysogenous 
origins, laticifers and various idioblasts with specialized 
contents (Esau, 1965). 
In many species of dicotyledons sieve tube members 
are elongated, bearing mostly compound sieve plates on the 
inclined end walls e.g. Aegle, Emblica, Feronia, Mangifera, 
Moras, Tilia and Zizyphus, while in others e.g. Acer, 
Dalbergia and Ulmus end walls usually bear simple sieve 
plates. The distribution pattern of fibres is different in 
various species Moller (1882), Strasburger (1891), Holdheide 
(1951), Zahur (1959), Ghouse and Yunus (1974), Ghouse et_ al. 
(1975 ), Siddiqui et. a_l (1976), Khan et al. (1978) Ghouse 
and Jamal (1978). In some species like Psidium, Duranta 
variegata, vitex negundo, Lantana camara, Duranta repens, 
Petrea volubilis fibres are absent (Khan et al., 1977 ). 
On the basis of the structure and functional 
capacity of sieve tube element the phloem can be divided 
into 2 categories: 
(a) Conducting 
(b) Non-conducting phloem. 
(a) Conducting Phloem: 
The phloeffl is considered to be differentiated into a 
conducting tissue when the sieve elements become enucleate 
and develop other associated specialized characteristics 
including the conspicuous sieve areas and strands between 
the cells. Although the active phloem constitutes only a 
small portion of the bark, it is of utmost importance for 
the detailed structure of the bark, as all the characters 
such as shape and length of sieve elements, presence of 
nacreous walls in sieve elements, structure of the sieve 
plates, companion cells, variation of Parenchyma cells and 
the occurrence of division in phloem mother cells that 
reduces the potential size of the sieve elements are clearly 
visible in this part of the bark (Esau, 1964). 
(b) Non-conducting Phloem: 
The part of the phloem in which sieve elements have 
ceased to function is usually referred as non-conducting 
phloem. The non-conducting phloem commonly retain 
parenchyma cells that continue to store starch and tannins 
until the tissue is isolated from living part of the plants 
by the activitiy of Phellogen (Esau, 1965). The sieve 
elements represent the inactive state in various ways. 
The sieve areas are either covered by a mass of substance 
known as callose (definitive callose) leading to discarding 
their function. The identification of non-functioning state 
of the sieve tube is particularly certain if the elements 
are more or less collapsed or crushed. In dicotyledons, 
companion cells and some of the parenchyma cells cease to 
function and even collapse (Esau 1965). The character-
istics of the inactive phloem as a whole vary in different 
plants. In certain dicotyledons Liriodendron (Cheadle and 
Esau, 1964). Tilia, Populus and Juglans, the shape of non-
functioning sieve tube changes slightly (Esau, 1965). While 
in other like Aristolochia, Robinia (Esau, 1965), some 
Dalbergia spp. (Ghouse and yunus, 1975) some members of 
Myrtaceae (Ghouse et al. 1976) and some deciduous and ever-
green tropical species (Ghouse and Hashmi, 1976) the sieve 
elements and their associated cells collapse completely. In 
Vitis vinifera the non-conducting sieve tubes become filled 
with tyloses like proliferations from vertical parenchyma 
cells. (Esau, 1948). 
The non-conducting phloem usually undergoes 
intensive sclerification, especially by the development of 
fibres or sclereids from axial and ray parenchyma cells 
(Ghouse and Hashmi, 1976; Ahmad et al. , 1977). The old 
phloem also accumulates ergastic substances, mainly 
crystals and phenolic compounds. Crystals are found in the 
conducting phloem and their number frequently increase with 
the sclerification of parenchyma cells (Esau, 1965). The 
distribution and the types of the crystals are enough 
characteristics to be useful in comparative studies of 
phloem (Holdheide, 1951). One of the phenomena which 
effects the appearance of the non-conducting phloem is the 
dilation of parenchymatous cells. Certain anatomical 
features such as distribution patterns and amount of 
sclerenchyma and nature of Periderm may be of particular 
help in the identification of various related species. 
(i) Phloem Parenchyma: In (1858) Nageli reported Parenchyma 
cells in the phloem tissue and called them "bast Parenchyma". 
Esau (1939) considered Parenchyma cells as characteristics 
feature of the primary and secondary phloen of angiosperras, 
gymnosperms and cryptogams. 
According to Esau (1965) the parenchyma cells are 
concerned with many of the activities characteristic of 
living Parenchyma cells such as storage of starch, fat and 
other materials and accumulation of tannins and resins. In 
the secondary phloem, parenchyma occurs in two systems, the 
axial and the ray system. The ray parenchyna constitute the 
phloem rays Esau (1965). Phloem parenchyma cells may or may 
not have their origin from the same mother cells or sieve 
elements. Parenchyma cells are ontogenetically related to 
sieve elements (Cheadle and Esau 1958; Evert 1963; 
Srivastava and Bailey 1962). But recent report of Esau 
(1976) shows that whether the parenchyma cells are 
ontogenetically related or not, they do not degenerate when 
the sieve elements ceases to function. 
(ii) Phloem Fibres: The term phloic or phloem fibres is 
used for fibres originating in primary or secondary phloem. 
Fibres are important components of phloem, particularly in 
the secondary tissue. (Esau 1965). They vary considerably 
in length and generally many times larger than broad. They 
are elongated elements with tapered ends, narrow lumen and 
thick secondary walls. (Esau 1965, Fahn 1967, Cutter, 
1969). They are lignified but in some cases they are not. 
The pits present on their walls are usually simple but 
sometimes may be slightly bordered. (Esau 1965). The 
number of fibre bands formed in a year differs considerably, 
depending on the species and age of the shoot. These fibre 
bands impart a peculiar structure to the phloem, which is a 
characteristic feature for a genus or species (Holdheide, 
1951, Zahur 1959, Ghouse and Yunus 1974, Khan et al.,1978). 
The secondary fibre elements in angiosperms and 
gymnosperms may occur in continuous or interrupted tangen-
tial bands alternating with the bands of regaining elements 
of phloem. When fibres are few, they are usually scattered 
singly or in fasicles among other cells of phloem (Esau, 
1939, Ghouse and Yunus 1974, Khan et ^1. , 1978, Ghouse 
et al., 1979). 
Septate secondary phloem fibres have also been 
reported in Vitis (Strasburger 1891). 
SCLEREIDS: Sclereids are widely distributed in the plant 
body (DeBary 1884). Sclereids are also components of phloem 
where they may integrade with fibres Esau (l965j, Ghouse et 
al. , (1975) Khan (1977), Khan et a]^. , (1976), Sclereids vary 
widely in shape, size and characteristics of their walls, 
crystals are embedded in the secondary wall of the sclereids 
in certain species Bailey and Nast (1948), Inamdar and 
Gangadhan (1974). In some sclereids the deposition of 
secondary wall is. uneven. Sclereids may either retain 
protoplasts on reaching maturity or become dead cells. 
(Esau 1965). 
PHLOEM RAYS: Phloem rays constitute an important part of 
the horizontal parenchyma of secondary phloem. Usually they 
are the outward continuation of xylem rays. The manner in 
which the dilation of rays in non conducting secondary 
phloem is brought is also considered (Holdheide 1951, 
Schneider 1952). 
The degree of ray dilation is highly variable among 
species within a tree some rays dilate while others do not, 
or all divisions may be localized to a part of a ray 
(Schneider 1955). In Citrus sinensis phloem ray and cells 
are stretched tangentially and divided by radial walls to 
form masses of parenchyma tissues (Schneider 1952). 
PERIDERM AND RHYTIDOME: 
Periderm is the outer protective tissue of secondary 
origin. Periderm formation is a common phenomenon in stems 
and roots of dicotyledons and Gyranosperms that increases in 
thickness by secondary growth. The periderm usually 
consists of following three components: Viz. The Pheitem 
or Cork produced by the phellogen towards the outside, 
phellogen or cork cambium lateral raeristem producing the 
periderm and phelloderm produced by the phellogen 
internally. 
Phellogen: 
In contrast to vascular cambium, the phellogen is 
relatively simple in structure, and composed of one type of 
cells. The cells of phellogen appear rectangular in cross 
section, and some what flattened radially. Their proto-
plasts are vacuolated and may contain tannin and chloro-
plasts. 
Phellero: 
The cells that constitute phellero are commonly known 
as cork cells. They are like the phellogen cells from which 
they are derived. There are no intercellular spaces among 
cork cells. 
Phelloderm: 
The periderm cuts off phelloderm cells towards the 
inner side. The phelloderm cells are living cells with 
cellulose walls. In most plants, they resemble cortical 
cells in wall structure and contents. Their shape is 
similar to that of phellogen cells. They may be dis-
tinguished from cortical cells by their arrangements in 
radial series resulting from their origin from the 
tangentially dividing phellogen. In some species they act 
as photosynthetic tissue and aid in starch storage. They 
are pitted like other parenchyma cells. Occasionally, the 
sclereids and other such specialized cells occur in 
phelloderm. 
Rhytidome: 
In most of plants, as soon as the first phellogen 
ceases to function, second phellogen develops in the tissue 
below the first one. In this way additional layers of 
Periderm are found in the progressively deeper regions of 
the stem, thus new phellogen layers arise in deeper region 
of the cortex which may exceed even upto phloem. As the 
phellogen arises in deeper region and cuts cork cells or 
phellem towards outside, all the living cells outside the 
phellogen do not get water supply and nutrients, and 
become dead. These dead tissues formed outside the 
phellogen constitute the Rhytidome. The characteristics of 
the rhytidome depend on the manner in which it separates out 
from the tree (Esau, 1964). In Ulmus americana, Magnolia 
acumunata and Calotropis, the rhytidome consist mainly of 
Parenchyna and phellem. While Quercus and Careya consist of 
large quantity of fibres. 
In the past a lot of work has been done in relation 
to "morphological and preliminary phytochemistry of 
medicinally important plants". A review of important work 
done in this field is given below: 
Jolly in (1966) studied the pharmacognostical aspect 
of the stem bark of Soymida febrifuga; Juss (1966) worked 
on the ash value of S^. febrifuga and found that the drug 
yield 16.36% total ash, 1.51 water soluble ash, 0.237= Acid 
insoluble and 22.047c, of sulphated ash. Similarly the ash 
values of different barks were studied from pharmacog-
nostical point of view in different plants, e.g. Adhatoda 
vasica Prasad and Prabhu (1950) Ticomella undulate Prasad 
et al. , (1967), Bombax ceiba Mehra and Karn^ik (1968), 
Mimusops elengii Mehra and Raina (1970), Albizzia procera 
Gupta and Kapoor (1974). In A. procera they found that the 
water soluble extractive forms about 43.417o and alcohol 
soluble extractive 38.06%, Malik, Nadeem Nawazish (1979) 
worked on Calotropis procera and found ash content of 
10.9-11.77c. 
Similarly pharraacognostic studies on the stem bark 
of crateava religiose was done by Chaudhuri et al., (1975) 
and saponin, tannin were isolated from the stem bark. Okada 
(1976) worked on species of genus Rhamnus. Study on Chinese 
crude drug "xia ku cao" was done by Namba et aj^., (1976). 
Philip, Tomy et aj^ . , (1980) worked on common Indian 
Dioscorea L. and found that this particular genus occupies 
an important position amongst medicinal and edible plants. 
Pharraacognostic studies of Acorus calamus and its 
adulterants was done by Dey, Dipali et £l. , (1982) and found 
that it can be easily identified by its macroscopic and 
microscopic characteristics. Kohda, Hiroshi and Mot03rushi 
Satake (1982) worked on the umbelliferous crude drug Qianhu, 
and found to be an important crude drug in Chinese medicinal 
prescription but its definite identification has not yet 
been made. Wahi, and Yogesh Mohan (1982) did work on stem 
bark of Lagerstroemia speciosa on which fluorescence 
characteristics, ash and extractive values were performed. 
Datta and Datta (1982, 84) worked on Allamanda cathartica 
bark and Streblus bark. Gupta (1985) worked on stem and 
root bark of "Dhava" (Anogeissus latifolia) and found that 
it contained curative properties. Srivastava and Srivastava 
(1988) studied Ashoka stem bark and found to be one of the 
most important ingredients of many Ayurvedic preparations 
used in the indigenous system of medicine. 
Fluorescence Analysis of the powdered bark of 
Albizzia lebbeck under ultra violet light was done by Shah 
et al., (1960) and he found that petroleum ether, alcohol, 
benzene, extracts of the bark exhibited pale, blue, bluish, 
violet and yellowish green fluorescence respectively. 
Similar studies were conducted in Terminalia arjuna and 
T. tomentosa Shah and Mehta (1956); Mimusops elengi Mehta 
and Raina (1970); Nyctanthes arbortristis Surenge and Pendse 
(1971) Abroma augusta Mitra and Prasad (1971) Calotropis 
procera Gupta £t £]^ (1971) Ficus tseila (Mitra and Kapoor 
1974), Albizzia procera Gupta and Kapoor (1974). 
In preliminary screening of 202 plants belonging to 
162 genera distributed over 64 natural orders, sources of 
alkaloids, saponins, sterols, tftrpene and tannin etc. have 
been observed by Haiti (1968); Prasad and Jaiswal (1959) 
showed the presence of alkaloids in the barks of 
Anthocephallus indicus. The other medicinal plants that 
had undergone phytochemical screening include Albizzia 
lebbeck Shah and Bhattacharya (1960), Acacia augustissima 
Hammer and Cole, (1964), Pscidia erythrina Buchi et al. , 
(1964), Alstonia venneta Das £t al (1965), Pleiocorpa 
pycantha Patel (1965), Zizyphus zuzuba Memon and Kazi 
fl967), Populus balsamifera Abromovitch and Cauttis, (1967)^ 
Cassia fistula -Sen and Shukla, (1968),Prosopis specigera 
Khasg £t al. (1969) Dalbergia latlfolia Dhingra et al (1971), 
Albizzia- procera Gupta and Kapoor, (1974), Syzygiun cumini 
Bhatia and Bajaj (1975), Slmba cuspido Giesbrecht et aj^  
(1980), Diospyros Spp. Waterman et^  £]^ (1980), Eucalytus 
maculata Mishra and Mishra (1980), Vitex negundo Kodanda, 
Rao (1977). Gunatalika and Sotheeswaran (1980) did phyto-
chemical screening of 100 medicinal plants, and occurrence 
of alkaloids saponins, steroids, terpenoids, glycosides and 
flavinoids were reported. Phytochemical screening of 
Rauwalf ia volkensuii Akinloye et^ _al^  (1980), Bauhinia 
variegata Gupta et aj. (1980). Baudowin, Francois, Meichel 
Koch (1981) investigated 6 alkaloids from stem bark of 
Dutaillyea oreophila and Dutaillyea drupacea, chemical 
constituents of Erythrina bark was investigated by Singh 
et al (1981). Leboeuf, Legueut et ^1 (1981) worked on 
alkaloids of Anona muricata and isolated two new alkaloids. 
Similarly J. Ahmad (1983) did preliminary phytochemical 
screening of Sallx alba, Ficus benjamina, Jatropha curcas, 
Jatropha gossipifolia, Lagerstroemia speciosa, E. jambolana, 
P. guaJava, Jasminum grandiflorum, J. sambac. 
Al-Yahya (1986) worked on the plants used in 
traditional medicine of Saudi Arabia. Srivastava e_t £]^  
(1985) did chemical screening of 268 plants collected from 
Goa and Maharashtra. A new alkaloid was isolated by Fiebeg, 
Manfred et al (1985) from the root bark of Murraya koengii 
and by Ahmad, Viqaruddin (1986) from the root bark of 
Capparis decidua. Similarly four alkaloids were reported 
from Erythrina variegata bark by Chawla, Amrik Singh e_t al 
(1988). Khatibi, Shah M. Tariq et _al (1989) did phyto-
chemical and antimicrobial screening onplants of 25 families 
and found that 77% of these plants exhibited some level of 
antibacterial activity, sterols, flavinoids, alkaloids were 
found to be common constituents among these plants. 
Similar screening was done by Diaz, Cabo et_ al (1989) on 
family Asteraceae for the presence of alkaloids etc. Nair 
(1987) worked on botany, chemistry and uses of Brahmi. 
Chattopadhay, Sunil et 1^^  (1984) isolated the new alkaloid 
from the stem bark of A. lamarkii. Davy, Ferriera £t ^ 
(1991) did phytochemical screening of Uruguayan medicinal 
plants. 
In pharmacognostical studies the macroscopic and 
microscopic characters of stem bark of different tree 
species have been described e.g. Adhatoda vasica Prasad and 
Prabhu (1950). Termlnalia arjuna and T. tomentosa Shah and 
Mehta (1956); Melaleuca leucodendron Singh (1956); 
Holarrhena antidysentrica and Wrightia tomentosa Prasad and 
Kaul (1959); Ficus glomerata Nayar and Bishtt (1959); 
Anthocephallus indicus Prasad and Jaiswal (1959); Albizzia 
lebbeck Shah and Bhattachrya (1959 & 60); Zanthoxylum 
rhetsa Sukkawala (1961); Dodonea viscosa Sukkawala (1962); 
Piper longum Atal and Banga (1962) Punica granatum 
Chaudhuri (1963); Ficus benghalensis and Ficus racemosa 
Chaudhuri (1965a); Calophyllum inophyllum Chaudhuri (1965b); 
Tecomella undulata Prasad ejt £l^  (1967); Psidiua guajava 
Chaudhuri (1968a); and Khan (1985); Sterbulus asper Chaudhuri 
(19686); Bombax ceiba Mehta and Karnik (1968); Cassia 
fistula Krishna and Ali (1970); Abroma augusta Mitra and 
Prasad (1971); Albizzia procera Gupta and Kapoor (1972); 
A. lucida Gupta and Kapoor (1973); Cinnamomua sp. Karnik 
(1974); Ficus lacor Mitra and Kapoor (1975); Chinese crude 
drug "Xia-ku cao" Namba, Michinoli (1976); Acorus calamus 
Dey and Das (1982); Lagerstroemia speciosa Wahi, Yogesh 
(1982); Allamanda cathartica bark Datta and Datta (1982); 
Eugenia jambolana Khan et al (1982)', Euphorbia prostata 
Singh, Prasad and Wahi (1984); Anatomy and pharmacognostic 
evaluation of the following bark was worked out, Bauhinia 
purpurea Kumar, Datta (1985); Anogeissus latifolia (Gupta 
1985). 
Similarly Khan (1976)^ worked on development and 
distribution of sclereids in Puranta repens and Hyctanthes 
arbortristis. Again Khan and Ahmad (1985) worked on the 
macroscopic and microscopic characters of stem bark of £. 
guajava and found that mature bark is non fibrous and is 
characterised by the presence of a variety of crystals of 
Cao„, tannins and starch. Magnolia bark^Shimomma, Yutaka 
e^ al (1988) Aminuddin and R.d. Girach (1992) worked on 
indigenous system of medicine of H. indicus of family 
Asclipidaceae. 
MATERIAL AND METHOD 
MATERIAL AND METHOD 
SELECTION OF THE MATERIAL: 
The trees are selected on the basis of their 
medicinal value especially their bark, which is mainly 
concerned in this project should have medicinal properties. 
These are as follows: 
(1) Anona squamosa: (Sharifa) fam - Anonaceae 
(2) Butea monosperma: (dhak) fam - Leguminosae 
(3) Lannea grandis: (Jinger) fam - Anacardiaceae 
(4) Madhuca indica: (Mahua) fam - Sapotaceae 
(5) Thespecia populnea: (piplo) fam - Malvaceae 
(6) Michelia champaca: (Champaka) fam - Magnoliaceae 
(7) Grewia asiatica: (phalsa) fam - Tiliaceae 
(8) Saraca indica: (Ashoka) fam - Leguminosae 
(9) Pongamia pinnata: (Karanj) fam - Leguminosae 
(10) Punica granatua: (Anar) fam - Punicaceae 
The material is collected from Bhopal at different 
places. 
COLLECTION OF THE MATERIALS: 
The bark samples of the selected species are taken 
from a healthy tree trunk at chest height of 2 inch square 
in size in the form of blocks, with the help of chisel and 
hammer. 
FIXING AND PRESERVATION OF THE MATERIAL: 
After taking out the samples they are immediately 
fixed on the spot, either with F.A.A. Craf III. Later they 
are aspirated for the free access of the fixative into the 
deep lying tissue after reaching the laboratory. After a 
week, they are transferred to 75% ethanol or alcoglycerol 
for softening and preserving. 
(a) F.A.A. (Formalin Aceto Acetic Acid): 
It is a mixture of glacial acetic acid, formalin 
and alcohol in following ratio -
Formalin - 5 cc 
Glacial CH3COOH - 5 cc 
Ethyl Alcohol 95% - 90 cc 
(b)CgAF III; 
It is a mixture of chromic acid, acetic acid, 
Formaldehyde and water in the following proportion -
17o Chromic Acid - 30 cc 
107c, Acetic Acid (not glacial) - 20 cc 
Formaldehyde 37 - 407o aqueous - 10 cc 
Water - 40 cc 
(c) Alco Glycerol: 
This mixture comprises of the following proportion 
of glycerine and alcohol: 
507o Glycerine - 50 cc 
507o Ethanol - 50 cc 
SECTIONING OF THE MATERIAL: 
After getting preserved the material will be 
sectioned -
For sectioning, the samples will be washed 
thoroughly in running water. The sectioning will be done in 
transverse and longitudinal planes on Reichert's sliding 
microtome at a thickness of 10-12 urn. For this first of all 
mataTlal will be cut into small slices and then will be 
placed in the clamp on hand adjustment, in such a way that 
it should almost touch the underside of knife. The knife 
will be oriented at a wide oblique angle in order so that as 
much of the length of the blade is used for cutting 
purposes. The knife should be kept sharpened and free from 
nicks. Before sectioning the material should be moistened 
with water by means of a camel brush, if preserved in 50% 
alcohol. The sections which will be cut in first stroke, 
should be moved towards the back of knife with the help of 
brush and should be left for few minutes to avoid curling. 
In the last, the best sections will be chosen and picked for 
staining and mounting. 
MACERATION: 
To study the morphological details of the individual 
elements of bark etc. pieces of them will be mecerated using 
suitable reagents. 
For maceration of sieve elements, sclereids and 
phloem parenchyna, bark will be cut into thin tangential 
slices of .5 to 1 mm thickness. These slices will be 
treated with 5% NaoH solution at 45-50°G. The treatment 
will be continued till the cells of slices become suffi-
ciently loo3e to allow the separation of individual 
on a slide with a slight pressure when applied 
over the cover slip after mounting in 5% glycerine (Ghouse 
et al. 1974). When the desired stage is found they will be 
washed and stained in Astra blue 17o Aqueous solution. In 
case of phloem fibres and sclereids the material will be 
treated with safranin. 
STAINING AND DEHYDRATION: 
STAINS: The sections will be stained with a number of 
stains alone or in combination depending on the nature of 
the study. 
(A) For the study of Bark following stains will be used: 
1. Heidenhain's Haematoxylin and Bismark Brown. 
2. Heidenhain's Haematonylin and Safranin. 
3. Safranin and Fast Green. 
4. Foster's Tannic Acid - Ferric Chloride Lacmoid. 
5. Flemming Triple Stain. 
(B) For the study of Macerated Elements: 
For macerated phloem elements, Astra blue will be 
used for sieve-tube elements and safranin for fibres. 
) ,* 
In all the cases the material will be dehydrated in 
Ethyl alcohol series and passed through clove-oil xylene 
and finally will be mounted in Canada Balsam. 
(1) HEIDENHAIN'S IRON HAEMATOXYLIN AND 
BISMARK BROWN (JOHANSAN, 1940): 
The stains which will be used are prepared by the 
process given below -
IRON ALUM - (Ferric Ammonium Sulphate) -
To be used as a mordant or a fixer to the stain. 
27o solution of Iron Alum is prepared in distilled water, 
HEIDENHAIN'S HAEMATOXYLIN: O.SX solution of the dye is 
prepared by dissolving the stain in 100 cc of distilled 
water. This stain has little or no affinity for tissues 
unless Iron (always in ferric form) or aluminium is present 
in latter. This stains middle lamella and nuclear material. 
3ISHARK BROWN: Solution is prepared by dissolving 1 gm of 
the dye in 100 cc of 701 alcohol. It contains the lignified 
walls of fibres and sclereids brown. 
STAINING SCHEDULE 
(1) HEIDENHAIN'S HAEMATOXYLIN AND BISMARK BROWN: 
Sections in Water 
27o Iron Alum (5 min) 
Mount in Canada Balsam 
Xylene 
3 washings with distilled water Xylene 
.57o Iron Haematoxylin (5 sec) Xylene 
Removal of Iron Haematoxylin 
by Iron Alum (1-2 min) 
3 Washings 
1 
3071 Alcohol 
Bismark Brown (1-12 hrs.) 
Carbolxylene 
Abs. Alcohol 
907o Alcohol 
707o Alcohol 
507o Alcohol 
Wash with 507o Alcohol 
(2) HEIDENHAIN HAEMATOXYLIN AND SAFRANIN: 
PREPARATION OF SAJFRANIN: It is made by dissolving 2.25 gms. 
of dye in 225 cc of 95% alcohol and diluted with equal 
amount of water when needed. It stains cutin, chromatin, 
lignin and in some chloroplasts. 
STAINING SCHEDULE: Staining procedure is same as that of 
Haematoxylin and Bismark Brown, except that Bismark is 
replaced by safranin. Both of them stain lignified wall 
brown and red respectively (Johansan, 1940). 
(3) SAFRANIN AND FAST GREEN: 
It is very common stain. In this staining schedule, 
first of all sections are treated with aqueous safranin for 
2-12 hrs. and then dehydrated. After reaching upto 95% 
Alcohol, sections are treated with fast green in clove oil 
medium for 3-5 seconds. The excess of fast green is removed 
in clove oil. The sections are cleaned in xylene and 
finally mounted in Canada Balsam. 
(3) STAINING SCHEDULE OF SAFRANIN-FAST GREEN 
Abs. Alcohol (2-3 min) 
907o Alcohol 
707o Alcohol 
50% Alcohol 
Mount in C anada Balsam 
Abs. Alcohol (2-3 min) Xylene 
Xylol (6-8 hrs) 
A. 
Clove Oil (2-3 min) 
Fast Green (2-3 min) 
Safranin (1-10 hrs.) Abs. Alcohol (2-3 min) 
507o Alcohol 907o Alcohol 
A 
707c Alcohol 
(4) FOSTER'S TANNIC ACID-FERRIC CLORIDE-LACMOID 
(Cheadle et al. 1953) 
Preparation of Tannic Acid: 1 gm tannic acid dissolved in 
100 cc of water. 
Lacmoid or Resorcin Blue: It is used for callose detecti on 
and stains blue. 2% solution is prepared by dissolving 2 gm 
Lacmoid in 100 cc of 50% Ethanol. 
Sodium Hydrogen Carbonate: 1% solution is prepared by 
dissolving 1 gm of sodium hydrogen carbonate in 100 cc of 
absolute alcohol. This is used as mordant for Lacmoid. 
STAINING SCHEDULE 
Section in water 
Tannic Acid (5-10 min) 
Wash with water (3 times) 
Sodium Hydrogen Carbonate (307o) 
(30 min) 
Lacmoid (12-18 hrs.) 
or Resorcin blue 
Mount in Canada Balsam 
A 
Xylene (3 times) 
Carbol xylene 
Abs. Alcohol 
907o Alcohol 
707o Alcohol 
Sodium hydrogen 
carbonate 
(5) FLEMMING TRIPLE STAIN (Johansan, 1940) 
It is called triple stain because it involves three 
stains: Safranin - which stains lignified cell wall red 
orange G - stains cytoplasm; Crystal violet - stains 
cellulose wall violet. 
Preparation of Safranin: Solution is made by dissolving 
2.25 gms dye in 225 cc of 957o alcohol and diluted with equal 
amount of water, when needed. It stains cutin, chromatin, 
lignin and in some cases chloroplasts. 
Crystal Violet: 1% solution prepared in distilled water is 
sufficient. It frequently stains the cellulose wall violet. 
Orange G: IX solution of the dye prepared in absolute 
alcohol is used. It is a useful cytoplasmic stain. 
STAINING PROCEDURE OF TRIPLE STAIN 
Section in 50% Alcohol 
Safranin (12-24 hrs) 
50% Alcohol 
307o Alcohol 
Crystal violet (10 min-1 hr) 
Wash with water (3 charges) 
307o Alcohol 
50% Alcohol 
Clove oil + mount in Canada 
Balsam 
Xylene (3 charges) 
Clove oil + Xylene 
Differentiate under 
microscope 
Clove oil 
70% Alcohol 
90% Alcohol 
95% Alcohol 
Drain off orange G 
Flood section with orange G 
-> 2-3 changes in Abs. Alcohol 
HISTOCHEMICAL TESTS 
Following tests will be conducted on the bark 
samples in order to detect the colour response of tissue to 
different chemicals reagents. For this only fresh sections 
of bark which should be 15-30 mm thick will be used. 
TEST FOR LIGNIN: 
There are 2 tests: 
(1) Fresh sections of bark will be treated with 
phloroglucinol solution, followed by Hcl and 
then they will be examined under microscope. 
Appearance of red colour on lignified walls 
will show the presence of Lignin. 
(2) Fresh sections treated with Aniline sulphate 
solution and then with H^SO, will give yellow 
colour to lignified cell walls. 
Preparation of Phloroglucinol; 1 gm of phloroglucinol is 
dissolved in 50 ml of 957o alcohol. 
TEST FOR SUBERIN: 
There are 2 tests: 
(1) Sections treated with Sudan (III) solution. 
This will produce brownish to red rose colour 
in the suberised walls. 
(2) Section treated with 107= aqueous solution of 
KOH and then with H2SO,. Suberised walls will 
stain yellow. 
COMBINE TEST FOR CELLULOSE AND XIGNIN: 
Fresh sections will be treated with chloro zinc 
iodine solution will stain cellulose wall blue or violet 
while lignified wall will be yellow. 
Preparation: 25 gms of an hydrous zinc chloride and 8 gms 
of KI crystals are added to make a saturated solution. 
TEST FOR CALLOSE: 
It is a polymerized type of sugar present on the 
lateral wall of sieve plates. It is synthesized and 
variously degraded. 
There are several tests for distinguishing callose. 
(1) First Test: Fresh sections will be put for 30 minutes 
in a freshly prepared and not too strong aqueous solution of 
Aniline blue and then will be transferred on the slide and a 
small drop of Levulose syrup will be added (10 gm Levulose + 
80 ml of distilled water) warm the slide and cover with 
cover slip. Callose will stain blue after the evaporation 
of syrup. 
(2) Second Test: In this test Rosalie acid will be used in 
place of Aniline blue. 1% solution of Rosalie Acid in 47o 
aqueous Na„ (COo). Red colour will import on callose. 
(3) Third Test: Sections will be placed in a drop of 
1:25 cc solution of Resorcin blue. After about 15 mts. 
callose will take brilliant blue stain. Sections will be 
transferred on the slide and will be mounted in a drop of 
glycerine or Levulose syrup for examination. 
TEST FOR ALKALOIDS: 
First Test: Sections treated with Wagner's reagent will 
turn yellow in colour indicating the presence of Alkaloids. 
Preparation of Wagner's Reagent: 1.27 gm of Iodine and 
2 gms of KI, dissolve in 5 ml of H2O and then dilute the 
solution to 100 ml. 
Second Test: Sections treated with Dragendroffs reagent 
give brown colour will confirm the presence of alkaloids. 
Preparation of Dragendroff's Reagent: 8 gms of Bismuth 
nitrate + 20 ml of HNO3 in 7 gms of KI in 50 ml of H^O. 
Third Test: Sections treated with lOX solution of K,Fe(CN)^. 4 6 
This precipitates alkaloids in the cells, which can then be 
coloured yellow by adding one or two drops of FeClo solution. 
TEST FOR FLAVINOIDS: 
They are found in very low concentration and are 
concentrated with HCl. 
HCl added to ethanol extract will give red colour 
and will confirm the presence of flavinoids. 
TEST FOR PHENOLS: 
Leibermann's Reaction: Sections treated with a crystal 
solution of sodium nitrite. After that sections will be 
cooled below 10°C and 1 ml of cone. H„SO, will be added. 
A deep green to blue colour will be fcrr*med which will turn 
red on adding excess of water. This deep red colour will 
become again green or blue if NaoH or KoH is added. 
Second Test: Add 2 drops of FeCl- after making the material 
aqueous or alcoholic in nature. Formation of green blue or 
violet colour indicates the presence of phenols. 
PRELIMINARY PHYTOCHEMICAL STUDIES 
DETERMINATION OF PHYSICAL CONSTANTS 
ASH VALUE: This is calculated by the following methods: 
1. Total Ash 
2. Acid Insoluble 
3. Water Soluble 
(1) Determination of Total Ash: 
5 gms of powdered drug will be put in a Silica dish 
at a temperature not exceeding 450 C in a muffle furnace 
until it becomes free from carbon, it will be then cooled 
and weighed. Before weighing the powder will be dried at 
105°C for removal of moisture. The percentage of ash will 
be calculated with reference to the weight of sample taken. 
Given by Anonymous (1968). 
(2) Determination Acid Insoluble Ash: 
In this the ash will be boiled for 5 min. with 
25 ml. of dil. HCl, this insoluble matter will be collected 
on ashless filter paper washed with hot water and will be 
ignited at 450°C like total ash. The percentage of acid 
insoluble ash will be calculated with reference to the 
weight of the sample of powdered drugs (Anonymous, 1968). 
(3) Determination of Water Soluble Ash: 
In this ash will be boiled for 5 rain, with 25 ml. 
of distilled water. This insoluble matter will be collected 
on ashless filter paper, washed with hot distilled water 
and ignited at 450 C. The weight of insoluble matter will 
be subtracted from the weight of the total ash. The 
difference in weight will give the weight of water soluble 
ash. The percentage will be calculated with reference to 
the weight of the sample of powdered drugs. Anonymous 
(1968). 
EXTRACTION AND ESTIMATION OF CHEMICAL 
COMPONENTS 
Extraction will be made in Soxhlet apparatus with 
different solvents i.e. petroleum ether, solvent ether, 
chloroform, benzene, ethanol and water by taking known 
quantity of the drug. The extracts will be filtered and 
solvent will be evaporated, accurate weight of the extracts 
will be taken. The percentage will be calculated with 
reference to air dried drug. 
Qualitative Analysis: The drugs will be extracted with 
water and Ethanol and these extracts will be taken for 
various organic compounds which are given below: 
TEST FOR FLAVINOIDS: 
(a) Flavinoids will be tested by the formation of 
yellow colour with HCl and Magnesium 
respectively. 
(b) Sodium hydroxide solution will be added to the 
test solution^ yellow colour will indicate the 
presence of flavinoids. 
TEST FOR GLYCOSIDES: 
(a) Hydrolysis of the solution will be done with 
cone. H2SO, and after hydrolysis the presence 
of sugar will be determined with the help of 
Fehling solution. A black red ppt. will 
indicate the presence of glycosides. 
(b) Molisch'o Test: In the aqueous solution 
£-naphthol will be mixed and cone. H„SO, will 
be poured gently. A purple colour will 
indicate the presence of glycosides. 
TEST FOR STEROLS/TERPENES: 
(a) Leibermann*s Burchard Reaction: To 1 ml of extract, 
2 ml of acetic anhydride solution will be added followed by 
2 ml of H-SO, . The colour change from red to blue will 
indicate the presence of Sterols/Terpenes. 
(b) Hosses Reaction: In the test solution chloroform will 
be added followed by 2 ml of cone. H^SG, poured from the 
side of the test tube. A red colour at the junction of the 
two layers will show the presence of Sterols/Terpenes. 
TEST FOR ALKALOIDS: 
(a) In the test solution a drop of Mayer's reagent 
will be added. Appearance of white ppt. will 
indicate the presence of Alkaloids. 
(b) Ethanolic extracts acidified with HCl, and then 
2-3 drops of Iodine will be added. Appearance 
of brown ppt. will confirm the presence of 
Alkaloids. 
TEST FOR TANNIN^ -; 
FeCl„ solution will be added which will disappear on 
the addition of dil. H„SO, and will produce a yellow brown 
ppt. indicattiT© the presence of Tannins. 
TEST FOR RESINS: 
0.1 gm of Ethanolic extract will be heated and 
10 ml of acetic anhydride will be added it will be then 
cooled down, after that one drop of H„SO, will be added. 
A purplish red colour changing to violet, will indicate the 
presence of Resin. 
FLUORESCENCE ANALYSIS 
Fluorescence Analysis of the drugs will be conducted 
by the method of Chase and Pratt (1949). The powder of the 
different drugs will be observed as such, under ultra violet 
light. Subsequently, the samples will be treated with 1% 
NaoH in methanol and with saturated solutions of nitro-
cellulose in arayl acetate respectively and observed under 
ultra violet microscope. Finally this powder will be 
mounted in nitrocellulose after treating it with NaoH 
followed by drying. The resultant colour will be observed 
under ultra violet light. 
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